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(54) PEPTIDE AND ITS PRODUCTION 

(57 Abstract 

PURPOSE: To obtain a peptide, having inhibiting action 

on angiotensin converting enzymes and useful as , ... r ,.., ;n ..,...., , , s ........ 

hypotensive agent, etc., by hydrolyzing a milk protein MM 6Jr *?* 

with a neutral or an alkaline protease derived from a f * s 
microorganism and then recovering a fraction having the f 
opioid activity. 

CONSTITUTION: A milk protein (e.g. cow's milk 0- 
casein) is incubated and hydrolyzed with a neutral or an 
alkaline protease (e.g. thermolysin) at 37° C for 5hr and 
the enzyme is then inactivated by heating at 90° C for 
20min. The resultant substance is then centrifuged to 

remove insoluble substances. The obtained supernatant v'tfr^'^*^*** i& *• 
liquid is subsequently freeze-dried to afford a *! * 8 l"** *• 

hydrolyzate, which is then subjected to reversed phase § lit* 

chromatography and eluted with a 0.1% trifluoroacetic I 
acid having 0-40% concentration gradient of an 
acetonitrile solution concentration to collect a fraction 
having the opioid activity. Thereby, the objective peptide 
having an amino acid sequence expressed by formula I or 

II (Xaa is amino acid) and inhibiting activity against angiotensin converting enzymes is stably 
obtained in a large amount. 
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(2) 

J 

[ft¥rft#©IBB] 

mxmi] sjysfti (at xaa ars/s*^ 

1") TftSftS'WFfc.ktfft©*. 
[ft#B2] EJ!l#ft2 (a* Xaa Ii75/K£^ 

W*«3] Bflftftl (^t Xaa Ii75/K£^ 
I") *3taE?d##2 (at Xaa tt75/ft«:*f) 
TSSna^^ FiSitfftOtl© 1 2««i: 

[ft*«4] BMftft 1 Xaa tt7S/BS£^ 20 
t) *&Hfi?«ft2 (at Xaa li7S yft£*f)-C 
SStiS^T"? 1 Ffc<fctfft©SS© l SSfcli 2 &R_h£ 
*n»*» 1 1/ T#t» 7 > v*x> -> >£&ft$Hg?i§tt 

*fctt7;W!» iJit7Df7- KftttJlL?ai*&ffL 
FftEttf* CitHtititW-f F-WFOft 

B»u#^4-e**n*^yFT**ii*a5cottft» 
& 

MMW7] &S6£«£fcigiS0!)ttt7*nx7-- K 
*fctt7;W* 'J tt7n?7-1*Sttft LTtiaXftM^ft 
ft. 73/*:/^-*ft*ftt/T«Cin*»WU ft 

[■*3H8] *K*-f F^^F3WEW»ft6*J:tf 
IB?«»ft6-C«sn*^^FT**ft*9l7©ttfttr 5<? 
& 

MW9I9] »Lfte*«4ftfi«©"f»tt^ny7— 
SfcHTJl'* im:7n^7-1£**ftLTlO*»Wl.fc 
ft, 7%J«&9-9— KfcA/K+S"*^*— t?*H 
ft* &ttft#*ffifc-f jlftlcffiffl LTSlC»*»ftU 

ft6n*in*»iMW»6*t;*-f FStttiw*^^ 
pftH«r*ct«Mifr**br*'f f^7?fcd» 

0] F'WP*teft*ft6is,fc 
t^ftftl 7r**n**:/^FT*MMffl9©« 40 

[st^gi 1 1 ] 5~io© v»-f n* 1 «©#)* 
ic nfcE*i#ft 3 6 & * tfEM# 
ft i 7 -rss n«^7^ P 43J:tfft©8L 

Kft©fta^Rft] 

[0 0 0 1] 

W«±«D«ffl»ft] *»9itt, *lf*-fFStt£7> 

$?^>-»*»**Eftfttt*^r-r«^75 i F*s«k^ 
ft©«am afcOTrsi(i^yF*j:i«-© 



ftft¥6- 1 2 8 2 8 7 

2 

[0 0 0 2] 

*©4ftWftH^jWSF«Er4i:t*»l2:<»6n*«k3C 

©*Hr*feft, *ft©^ftftc«*Wfc>PJft-r5J:t*J 
5Eftft*tt*6tl5J:5Ctt"3TV>*. ft©«fc5*t# 

ip • m%> mm, mm%, ■ mmtmtz 
■*©HWfi6ttTv»*. ftne©5^r, a&sa© 
ft as a ft t (c \wm% \zm ltw t ©fcft. 
ttftftfl* (vitoft«*e*'f niftt) ftftr*^?- 

Fftft««#fiLTl»«it3»«ft6*K:aoT*D. ^© 
J:5*^^Ftt*K*-f F^^Ft-KICftSnT 

[0 0 0 3] &g&. ftfc*fL/J >tt. ft©± 

ft«. COftefttHltf**^*^ F^^FtU 
Ttt, EJUftftl 7-C8Stl5/3-casoiiorphiii7 [Bra 
ntl et ah.Hoppe-Seyler'sZ. Physiol. Chen., 360, 121 
1(1979)]. BB?iJ#ftl 8Tasn-5fl-casomorphin5 
[Henshen et al., Hoppe-Seyler' s Z. Physiol. Che 
D. , 360, 1217 (1979) ], E^Jftft 1 9T^£tlS j8 - 
casomorphin4 [Brant 1 et al,, Life Sic, 28, 1903(1 
981)] ft««»lf sn*. 

[0 0 0 4] cn6©4*fte*6«4-r**K*-f F 

"WFtt. rUIE©*-tf'f>^7'h> (^?L*«KlC«t 

•?Dn*^*u&t>©*&ttta*h , J7'v'>. ^7-> 
>, /o*w7*>#5ft**ftB*"«io*»*Lfc'b 
©) A^ftftsn, ftis^snfc. L^t**i6, c 
tie.c^^^p^if-f >^7P>tc^$n?>Stt* 

ftltftST?*t), ±Et&Brantl et ai., Hoppe-Seyle 
r's Z. Physiol. Chen., 360, 1211(1979) lC«. fctf-f 
>^7F>*^©iRft*s»0. 0 0 5%. e-*V-1> 
(# 3 0 % i t T) *> 6 ©ftftrtti 0.01 

8X7f*5tfift$nTVi5. ft©£©, ftftttTfrft© 
*-B-f >^^F>*6*n6©^^F*ft«bT*i; 

ftftTfc-afc. Sit. ta5-*i?-f>*^*Siw^-tf 

F^y^F*ftj:5tr*tt»'be*ttanT*fc 
a», 3i5««»»ajBt*fti4«ftsnTv»»:v». 

[0 0 0 5] S&, ilE±#* ! fe&eT^*»J5:^« 
H^tbTU->-7>^r>-»^. *fcjfiUBEft 

>»3j«ft6nTv»4*». 7>y*f i >-»aftft* (a 

ft.TACEj iH3) (i^©^1*n©*^ i fc±#<i84 

i/Tws. *©«iftMucMprr*fc, 
7>vtx>-»»m jk«pfc»»snfcftB©»ft 
i/=>3j»ft«f©7>5?*y>->y-y>fcfpftUT5 i * 
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3 

^7?FT£*7>v:*^>v>l££j£T *. £©7 

->>II££j5£T*. £©7>v*x>v>II«*$ltaf : 

□ >©Sttl£<£U 7;WF7.ra>«^EilC^fflbTt 
F 'J t7A©«©iR • #i«£*iJo£ffl^T<fctetbS©ii;*: 
£*>fc£U ^©V>rftfc*JIttE£*# <.!:#£■£*. 
[0 0 0 6]-*. *'J0W>«*=>*TttJll'f»to 

*$lfo§£ftSS1£*iifcl£*;**'JA-- KAi *s 

ttfl:LT^o^^y5>y>o-&**«ibTJliiE** 

TStf*. tC5d^©*'J^W>-+->^lCAC 
E*J«<t, ACEl;l*tt*t©mi<JB*£tf*X* 

^«ttfl:bTL*3fc»fc. *JE©PtTtf£i;&<tt 
•5. 

[0 0 0 7] UfctfoT, ACE©±E©<fc"3ftft*£ 

H*-r**ni (ACEES^) *«#ar*t. jme±# a? 
fftST*s7>^x>-»ii©4^«i«$n f ..a? 

JfilEPITWiLT»<*=>fl!)»**»»±SnT. Jill 
ff©±#»M*.fctfiiLi»Tan?j*fcfc*. ***£* 
jfi¥. 35««eH*>6ft6nfcACEIBSFfPffl** 
f *^^PlCW»WW»ft*fTt)nT*D, *©* 
5 7;f F #A C E E«SttS*f *flj t LTftJffl L 

[0 0 0 8] 

nv Yifyy* -m^tcmm civ 
[ooo9] 4»c. a.sa©3$Tt>*wi«t>fc#*c£ 

*nTt»*+*/8 -*« >*^4!ilSiIi© I l 3 ft7'n5 L 
7— C*fcJ4«4*fiB©7Jl'*Utt^DT7— K*« 

-t©«i6ftjfe*l/&i:;:3. EJWt3TgS 
n* 1 0 lffi©7S mtDtiMXslttiiffll*?? F$<ktf 
IH?iJ#^4-?*$n5 1 0fi©75/e©E?iJL.fegfS 
fc^7> FT** C t £ jiffl bit. 
[0 0 1 0] *LT. ±ETM»fc*«fc2SM©'W 
F *fctt*l7?' F *t*1-*Sfc**7 5 y ^7?^ 
— If MWLTWC tUfctoffi-Zt, EWJ3©^7 
Ffr&ttEH** 5 T«Sn*ir«W:^yf - F*\ * 
fci2?iJ#^ 4 ©^ 7? F *» 6 teE?iJ#^ 6 T* * n*8r 50 



#UW6-1 2 8 287 

[0 0 11] Sfc, ±ET#fcBW»*3d3±lffiBJ0# 
*4Ta3ft**7yF*&ttK' , WH*fMrr*» 
75/^7^^-f43«kDt*;^+->^75 1 ^ 

[0 0 12] *UT. *B93#6te. ±fBT#e.nfcE 
?J§^3. E?tJ#^4. EWMSfcitfEaHMe"? 
*Sn5«aa<7?Ft^t»T. *-©ACEB$?Stt 
SW«fc 2:515. ^n?,4a©'<7'5 1 F«^tr^F§ 
tt£ttTfc<. ACEOjSHt*B#r*^fflft*)^rLT 

[0013] ase, *©35Tt>m:*?i,*iM >« 

±*4;*tt. *C*-f FlStt*J:tfACEH«Stt«r 

[0 0 14] HC*»W#6tt. Wfl-AW >*6 
#&nfc±E©E*l** 5 S;fcttR5!J#^ 6 -CgStt* 
/^y?Hfe*V»T, *©C*Ji73/K*S23SyS 
a©tX^> (His) S&«7D'J> (Pro) fc, 77 
r> (Ala) , 7;M £ -> (Arg) . 3 (Gl 

u) , i"J-/> (Gly) , n-Tv> (Leu) &£©ffl©7 
3 / B6T@&LfcE3«*|7 ~gg?ij#*t i i T^Stl* 
8i&&/*^77*F*fc¥£&U *ft6©*tf*--r F 
gte££tfACEEg§tt£M£U&<t:;i*. KEH* 
**7~EJI**1 lT3o*n*/7 v ^77 t F ! fe. E5!l# 

# 5 * ct tfE?iJ## 6 T« § n* / F t Ntt 

******* 6, ±EtfcEM#^5~E?iJS#l 1 
©/7^75 : F : 6^igt*E5iJS^l «<f> Xaa tt7 

? ;itat)T«n«ii«y^i«w. - 

«C**T»V>*K*-f FSftt**ta.OACEH«S 

[0 0 15] RtttC. *?6W#ett. ^?L/3-*-|?-f> 

* 6f»6nfc±E©BW»# 3 1 fcttE?d#^4 
n*x*^79 : FCi5MT. *©C5|5S|75y»*6 2 
«Sa©k^5?><Hlj)*&tt7oU>(Pro)*. 79 
xXAIa), 7;r>*=>(Arg), ^;^3>»(Gln). ^ 
'J -» (Gly) , D (Leu) i*©ffi© 7 3 J KTgfe 
t&E?iJ## 1 2-EJiJ#^l 6-CSSn*»r«^T* 

EE#gttSl)£Ufci:^*, ^-ne©»f«7S:7 i *^7 
^Ffc, E?iJS^3i3 < J;VEJIIS^4TS$n*T*^ 
7^Ftf^Slc. ttft-f F«tt*J:tfACEBWStt 
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(4) 

5 

A>**5RE*»6. ±fabfcSB?iJ#^3~Ejnj#^4*3 t k 

aewi 1 2 ~-mm% 1 6 ©7^7? F £ 

-5EJU#^2 (iCit 1 Xaa tt75/K*jRT) TS£tl 

**UI.^ACEE*iSttftt>*U G%mz-8tSZ.t 

[0 0 16] U&^T, #3E9!tt. K?iJ#^l (5&«P 
Xaa liTS/K^^-T) T^n*"^? F*J:tf-£ 
©«T<&5. SC. #»Wtt, Ea#9 2 (SCf Xaa JO 
tt75/Kt*T) T»*tt*'WF*J:tf*©an» 

[0 0 1 7] *bT. EFJ#^1 (5£f Xaa 

teTSy&fc^f) i&ttS?IJ#^2 «t Xaa »7 

*fctt2«U:t««*»tl/Tdtr*K*-f Ffcttfc 

[0 0 18] E^JS^ltfchtEJ'JS^TSSn*^ 
7?Ffc*V»T. C*SS#&2#1©7S,/K ;Xaa © # 

ifi, tX^xXHis). 7nU>(ProK 77n>(Al 
a), 7JV^XArg). 4W*5>K(Glu), ^'J-»(C 

m$ \Z tt, 7? H ttE?J#*f 3 ~E5fl#^ 1 6 

cooi9] Mfc. *»§ira. (i) 
St©if>tt7nr7~ t**fctt7;i-* , J147n5 L 7— fe*£ 
«ib-Tin*»*u nsns^iMHhaiS^t:*^ 

K*< H^7?F©«S*tt"e*D, C©(l)©#ttT 

[0 0 2 0] ±E (1) ©*8K±D»6n**K*-f 

•SSfS^^^F^SnTiJO, ttfc*tt7nr7- 
•fc? t bTA*5^XgiE©+ 147nr7-i?Sfctt7X^ 

'J tt7Dx7-tf £ LT/ , C9 l ;i*fiB©7X'# 'J £7d 40 
f7- e£fiM§bfc8£Ktt. EJU#*§3*,fctfE*iJ# 
^4 TJ^Sns^^^ F < SigT* C £#T# 

•5. 

[0 0 2 1] *5gMtt, (2) &M6$&£t!jg 
jS©«Pft7nx7— K*fctt7^* Utt7nx7-« 
fllttoftSUfca, 75 7*7^— WHKfflb 

iStt&#**'WF*igiR**C££ft«t7**e 
*-f F'WFOKKfStfiaf*. 
[0 0 2 2] C© (2) ©3ErttK±0»Sn5*lf*-f 50 



($116- 1 2 8 2 8 7 

6 

K'WFfctt. E^J#^5:fcJ;tfEFJ#*f 6Tg2n 
4«a*^7^F*»^*nT*D. 1#IC*ft7Dx7- 
■KtUTA5 1 ^XfiiB©+tt7a7 L 7-tf*fctt7^^ 

7nf 7— Vt bTA*5 L ;U7.Sig©7;i/* U tt7nx7 
— KSttfflU £1i7S.JU5-y— fefibTCK-» 

zummm 6 -esstis-w f tJ4*«t < ssjg-rs 

[0 0 2 3] SI*. **Wtt. (3) ?LSe^iiS4«!lS 
2i©«Ptt7nr7— t?££tt7;MJ'J&7nT-7--t! : £ 
&£bTJD*##bm Hfc75/"W^— feft* 

F«tt*****7?p*iaiR-r*:: 

fc^-f F^WFOKifc^SS^fS. T7 

5 / tmw*i"i-7*?— vtmstz 

7a?7— K*fctt7;P*Utt^n?-7— K*«Wl/T 
#fc»*»«Mfc*. 7 5 y ^ Zf??-Mtt> 

5'6©V»1 , n*-**ttfflUTlD*jh!fU3t«. so© 
^7?y-if T»D*5i-»TS £ t 

[0 0 2 4] d© (3) ©*ffiK±0#6n«*tf*-f 
F^7?-F©35fctt, EJ»*6Tr**ft*«»ft' , < 
7? F*<ktfE3W3- 1 7 TSSnsgEft"^ F**£ 
tnT*0, Wl-'ftt7n77— tftbT/W^jgjg 
©«Ptt7nx7— tSfc«7X^;^;^EiS©fftt7 
nf7- t?<£, 7;^Utt7Dx7-if<!:bT;W^ 
eii©7^* , Jft7ax7— 73y^79 1 7— bf 
tbTn-f -»75/^75 1 ^— tft. S^A^+J/ 
^7?y— ttbT*;^*->^75 i y— ^ASffifflb 
E?0#^6*5«J;lflE?iJ#^l 7TS$n?> 
^7? F «r^«i; < SitT * £ i««T?**. 

[0 0 2 5] -?-bT> ±E (1) ~ (3) © 

v»r nd^©*stc± o »jgsnfcE5ii#^ 3 . mm* 
4, e?ij#^5, mm^eazvmmmi 7t*s 

ti^.^75 1 F* itf*©*tfl^r*. 
[0 0 2 6] *»W"CI4. ±fBbfe(l)~(3)©Virn 

5IJ#^6*<klXE5iJS^l 7T^Sn5^tT^-f 

? f *KBr*3wattfl*r**«. ems^ 3 ~e5»j# 

#1 7T^$ns^7?F©»itfett. ±Ebfe(l)~ 

(3)©*tticiH«*nr, <b*&ia. 

7X»«©#fffl. «©»*»*»»»»: ffc±oT*«fi 

[0 0 2 7] fl*tf, ft*^|«^-©«©±B (1) H 
ft<DHmz£? TEJIJS^ 3 *<tt/E5!l#^ 4 TSSft 
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CO 0 2 8] ±B£H»K:, {b^^^roffi© 

±ib (i) m<Dnmz&oT&ymn3t5&zmpm 

>73 7-fe*l?©7S 7l-7~??-V&£tfti 

Jl^tf* 7^7— b' A^<o* 'si???— 

l?Lfc«^lCt), ffi^J#^6£J;tfBE?i|#^l 7TS2 

[ 0 0 2 9 ] EJiJS^ 1 2 T^S 

tt*^7?KSic£^;*tts&4©^7?K£fc#£js 

[0 0 3 0] ±ftbtt%W<D*zr?mZ&WQ<DM 

te*?U, K*tf-f>$©«i©;W>*gef?£^ir 
-r*t>©*&fl!LTt>J:K 

[0031] ^©fg$g«^&©?i 

E?J#^li:&«K?iJ#^2TS3n*7S/K 

©*&&&oT^Tt>> D-75/K©*^67it)T^ 
Tt>. &^7^F£«j£-f£75./a©5'5©V>-fna> 
W L - 7 3 J STfcoTJS 0 #d - 7 5 ^ KT*^. Tt> 
<fcV>. 

[0032] ft&wic&tts r^-tf^ Heft* 
*rr aaij ttt. tt*\ ft*, ft* *s. Rft. ft 
a, mfcmm, a*, aa. ^^u^yfx 

mmmomwM* <&> 

icstfs rACEH*«tts*-r*»j t«jiiflE©±# 

lCW^TSACE©ffUfl£|fi*LT, ifaE©±#Mm 
[0 0 3 3] R£S*1*fe®-eBfcV>**, 4SLiJ-*-S 

[0 0 3 4] DEJW*3*J:l«!JI|#^4-C*Sn* 
^7:f F©$j§#}£] ±BUfc±3K. -jam 



(5) #P8¥6- 1 2 8 2 8 7 

tfEFJ#*5 4 TS£ns^7? H £££73 HS 

©4tt7nx7— fe'$fc«7JI/* l Jtt7'ax7— fe'Tia 

[0 0 3 5] «4*fi«©*tt7 , D*7-*iUTI4. 
/Wiafi»©0W&tt7nx7-ifT*a-»i--*5'f x 

JS7ar7— WS©aM7*n^7~ * £ 
t*. U&<6i&m<D7M 'J tt7*n?7— £fc L 
Ttt, /17;i/Xjg»©-fe 'J >7ox7~ t*£©7;k* U 
tt7nr7— tf**HF«ct*»T?**. _hfa©*tt7n 
f7- tfS&tt7;P*>J<£7nx7— feftt. IBS©* 
SftfflbTt), Sfc«7 , 05 i 7— tfn±*fc6SVJt«U 

s. tts©t#7n7 i 7— tf*aa-r**fHt, prntc 

a? tflsaattTtaWMrafroTtJ:^. £©«£•. A7 
)V7,18M<r>V- : f:y'i : s>zm?Zt. BtttttftJR 

[0 0 3 6] ±iB©7ox7— Kft. 7'J-©ttJlTffi 

~t?©ffifflSte> (6»t&4*iJ-*'tf-f>10ga& 
•3*55, 0 0 0-1, 0 0 0, 0 0 0units©i!l£"e& 
fflT-5©*«<fcVi. 

[0037] 7dt7— mmt. 

ynf7-f®lS, 7nx7— ^©«ffl»S8SP) 
5(? CTg®©pH. SS. 7n^7— «. M A 
ffl*m«0*#«HRLTff'5©#J:V». 3?i$«k<ff^ 
S0!ltLTtt, U— *7-1*-»^©*9l27Dx7— tf* 

««f«»*tt. -)S»iiaaw3 o~5 o"ct> ph 

»6~8t?. 0. 7 5UhVtrnuW&^<D$m&i>W 

4o~8 oxcftsaareiD*»«*ff5>iF***i!f* 
[0038] mttzmimw&mtfiiitim& 

[0 0 3 9] *HT, £©'WF*g£#l££:rr5± 

h777^- («if45JMi*5A*ffifflLfe»aa^ 
07h^7^-) ^»Ci0J!iatTE5l)S#3*«ki; 

sb^j#^ 4 T^an^'<75 1 h mm*. 
[0 04 0] tfit>t>. ±Eo±a«*wa«»^D"7 

©ODS*7ATa&-5Cosnosil 5d.-ARCftl 
T, 0.1XhiJ7;P*D*B*»* (AS» to. IX 

so hU7^n*a*^*r*7"feh=hu;v»« (b 



-1161- 



9 

TSiSS^EIi-C&ttlL. 7± hch'j;USS*%3 2 
~3 3%©«5H©£-£H# OSftA) t*?)3 4~3 5 
%©38ffi©t!-* (H^B) £#ISU ^ffl^-tf^-fF 

[0 0 4 1] ±taT#fc^hr^'f FSrftHtf (iS#A. 

A7.ttS©ynx'f>->-^>U— (4 7 7 - AS) ^ 
£«£tT?SKT. B#A«E?W3. *LTH#B 

«e^js#4 Tg$n*<^ ft?** t *itsr 

[0 0 4 2] [E^#^5fc£tfE?iJ#*t6T*£ni> 
^7>F©Sl£#)£] ±f2tfe«k5tc. EWt5fc«k 

^SEJiJS^e-rssn^^^H^ E?ij#^3*«ty: 

K?U## 4 $ ft 5 * 7> F S fcttS'W F 

[0 0 4 3] D-f->>75/^ 
^O^IC. JSy^^y— tftt. 7'J- 

T^^ii^^fcli^^ FJI£WC"£;££n*:J§«tc 
&^-0>5}S£©^-ftl®i§£t>> SS&LfcSSS 1 0 g 
SfcDiftlO, 0 0 0~10 0, 0 0 Ounits 

[0 0 4 4] 7S/"<7?y— tfffiSfc, 75/^7? 

«OpH$6~8 KIB&U iaS*53 0~5 0'C 
TiKj5~l 5^raHD*^«SfT3©*tJ:Vi. gftfT* 

3ni*»)!?))^snfc^TliDfsi:J: 0 75 
e?j## 6 TS^ns^y f £@iKf *>. 

[0 0 4 5] SUiLT, W#IC#«$nfcE^J#^3 

*5<tiXE?j## 4 tss ns^:/? 1 f 

&?'J##6-eg£tt5^73 1 F©£4#«£l 0 0%© 
[0 0 4 6] SRtLT. E5tJ#^3* e kC^E5!l#^4 

tss n* f sst-rs^a, /3 - rt-fcr-f >©n$ 

gftft^DTFy^^-fciD, E?J#^5:fc£tfE 
^iJ#^6©^7'? 1 H&*Sir^. EJiJS^3*5 
J: tfE#l#^ 4 $ tl^^y? F tcffiffl L © i: m%. 
KUTTtK 7-feh-hiJ^j8S^$52 9~3 0%©«fi 
HOK-^Hfl' (H»C) i«$3 1~3 2%©$Bffl©e 



(6) 4tffi¥6-l 2 8 2 8 7 

i0 

U ±EiHttlcL-C7 3/«E59*W'*. HtfCteE 
^MMS©*?^?*?). H#D(4EJiJ#*|6©^7' 
^FT&SCtfcffilgTS. 

[0 0 4 7] [EW#S1 7T*SnSK»©^? l H 
T**/3-casoiorphiB7©Kjg^]±Et&<t^K. 
E8I#^1 7T?asn5R»O^^?FTr*S/J-cas0B 
orphin7te, E5»^5Tr*Sn*^?HSfc»4«^ 

v>Tin*#«-rs c t c ± t> x# 6 n*. 

10 [0 0 4 8] 

T*ff*U». *©Efc, *;P#*v"*7W— tf«. 

feiw. *;p#+->^7'5 i y— f©^fi«, e?js^ 

V^t>©T*oTt)> V>1*ft©«£t>. SSflSUfegHl 
Og^t)iK)10,000~500,0 0 Ounits©Sl£T 

a? [o 04 9] A^^+s/^y^— tfjaa-b. 

7? ^— (feasted c TE«*fr t xff o 

M©pHS6~8twsBSL. a^*53 0~5 

1 7Ta$n-5gE»I©A75 1 F'?feSj3-casoiiiorphin 
7 $|lIiR-r-5. 

[0 0 5 0] SStUT, M»K*JBSnfcE51JS^5 
^7^FT$c5 5-casoiDorphiD7*t{S{^l 0 0%©©$ 

[0 0 5 1] astLT, E^JS^sTsan^^T*? 

7 7^-JciO, E?J##1 7T*$n?>Kft©'<7'5 1 
FT?*5/3-casomorpliiD 7**1*1-5. ^frtt. E?0# 

« tPI«fcl/TffV», 7-feh-F'J;i'afi^lSi33 4-3 5 
X®«H©e-^B4J- (H#E) *^1XU C©H»© 
*K*'f KSttt«Bl/, ±EiH«Kl/T75yWB 
JlJSiB^. H^EttEJiJII^l 7©^7*5 1 Ft?*5/3-c 
asoiorphin 7 Tafc'S Z. t $SKTS. 
[0 0 5 2] EWI1 *«:«E5!I#^2TS$ 



-U62- 



(7) 

11 

*ffl;W*U— ya©SAM TWO HSIKT^FS 

X#J*6ff5. Tfcfc£. Boc (7>*v#,>V#-;W- 
Asn-«fffl*4 5% F^^tfnlHRS-t tSf^Uyi; 

■f 5 KOS«ETT*y^'J>y**T, Boc-His-Asn 
ttflMSSS. £*T, ±EiH«fc7 ! 7ny*>yd:*y 
yj>^ft»0gUT, Boc-Val-Tyr (Cl»-Bzl) -P 
ro-Ptae-Pro-Gly-Pro-Ile-His-Asn®J§£#*. 

«f»CXnT0X;T2»|BI8Wr*. 7vfc***9*L 
fcft, X— rJPT?33WftSft»L. 3 0X1WCW 

F^sbaj-rs. »wi/Tftfca^^H*oDs*5A 

[0 0 5 3] EJ0*#lS&riE*HH»2k:ft£ 

^FfcfcSHttfTS*. 

[0 0 5 4] -tl/T, ±EO«t5«CUT»jS$nfcE59 
#^1 £fcf*E#t^2TS3nS'S77F:fc.}:tf ; £© 

4$C^&/3-#1M>£&4$iigil©*tt7nx7 

ft^hf*^ F*7^F4^WE-©tt**aMt»£l,T 

jm». mb. wr. *». mitfsmn. a*. & 

HHi. m*S©KiRffiit. &*©«IMa«KII4lT 
•JKiaTJlKMMKPfcLT, aw*** ©Ki«»ca4 

[0 0 5 5] SIC, EWf l£fcttE#l#^2T*£ 
*l*"<7^ F * *tf*©tt**»J*»i LTStfT** 
*fH©ACEH«Stt*«1-5att. ACEMFSSK 
±0, JflE©±#tCW-£T*ACE©ftM§£!SgLT. 
AE0±JMMt. JhE*"F*fi:E4U WAtfiiJEffli 
JHMM, iUWRH*tUTAIB^a*©»«lca4 

[0 0 5 6] *UT» ±E©*K*-f PA7?PStt« 

±E©"*77 Ffc<ktf-?-©&£. lSS©*<£fflbT% 
*fctt 2 ««±©^77 F «^triB^«©»tt-Cffiffi b 

tuck -tn6©a©«pa*»^«ja. &#;*n*A 
wre**©**. ttffl.'*«, »&©«!gg©a 

[0057] ±E©»iv»rn*>«ci*&tt#ttcie* 



#H!¥6-1 28 2 87 

i.2 

*.3B, mM. *7*;u. ffiopj, a»»»©ft 

S©aS«nittTft«. SC. *S!^©*tf^< FJStt 
4£T5»43j;tfACE|fl®Stt*ffT«3IM:, ftfl* 

[0 0 5 8] 

t^FAjS >©ln*»j!WcJ:5EJBH*3*J:tf 
E?J#^4Tg2n*^7*7F©iB!Si] *?Lj3 -jtrtf-f 
>10 0mg$10mlfflH*i;M«t, U— 
t^-^- ("WFWJSBfS) 0. 5mg ($54, 0 
OOoDits) £ftlAT3 7 < CT5^fffl-f>*i^-HL 
fc. E£&7&. 9 0T:T2 0»IBWPJ»LTB***}S 
S-tt, 6, 0 0 0GT2 O^Wa^ai/T^JWfcSR 

[0 0 5 9] ±ET#fclH*»l!H*H 0mgSt*7'f 
77.^aUOD S#7AT$>&Cosinosil 5Cia-AR 

0*|g2 0mm, fi3 2 5 0mm) 3H£ffl U&3fclB2 n 
T h ? 77 W -K&L fc. Jfc^T? 0 . lXhU7/U4-D 
(AJ» t0. 1 X h 'J 7**D|»*S* 
-rS7-fcF=FU*»» (Btt) £ffifflUT. B&©i8 

a*to«A»64 ox*TM^icmrr«wunecT 
i om i /»©aHrc*matt&. ^©^©&g2 2 0 

nmlc43tt-57n-?-^-hSrfgi (c^7o HIllcSL 
£7 P-7+ - F t*»*#H»*»*bT*©*tr* 
-f FStt**SUfctJ:5. 7* F=MJ *©»**«» 
3 2~3 3X©!BfflTi§£HLT<5iS# (W£A) t» 
3 4~3 5X©36B"l?igtBLT<5iS# (B#B) fc* 

e*-r F«tt««»6nfc. -ec-c. c©*tr*-f f» 

ttH» (H^A. H^B) *0*bT. 

llfctMT, 4««tttt*(lttTtfcat©Ab 
s . 2 2 0 *, *««Ktttt?§(il«f ©7-fe f >j;hB 
ft (%) «r*7. 
[0 0 6 0] ±ET^fcl£Jiiil&777'f FVt-f t>>7 
xA«JS©7nx-r >v-^r>*-4 7 7 - Agfcffiffl 
UT-eCTSySEJOSPI^fcir^. S^A©|£jSiSl 
tt, «HS75/ffi©7-tT*tLffT»r). N$a*&M 
^Val-Tyr-Pro-Phe-Pro-Gly-Pro-I le-His-Asn ©EJil*> 

6a*E5»^3Tr««n*^7*^FT**ctjWttB 
sn&. St. H^B©«s««tt. »^75yffi©-r^ 

T*«L#T* D, N*«* e.JH*Val-Tyr-Pro-Phe-Pro- 
Gly-Pro-1 1 e-Pro-Asn ©E^J*> S ^*E?1J## 4 T'SS 
ta*^7^FT»5Ct*«li^Snfc. 
[0 0 6 1] E5»#3*±r«ai»34T?»S:ri5# 
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13 

^?H©H»^SL/J-*-tf'f>*>6©«* (%) 
■€■ <D#*& t A b s . a « o (Cfc tti 5HFIW6fl«*6 

[0 0 6 2] £&, ^U^yjI/TV-MciaSJB^n 
l«:KUi»:*-15 : 3 : 10 : 12©JIK!®8; 

#0. 5 7T&ofc. 
[0 0 6 3] ^ffigjl 2 

[ge?ijs# 3 *> <t £?g#*t 4 -c* $ n 5 * 7? h * s 
©eai#* 5 * ± ate 6 t a a na ^ t"? p o ■ 
SI] HJS«9J1 t^«©fflaicit)« *a./3-*i?'f>© 

^ns^WHasis o o^g. ewM-casn* 
^7"^ 200 ugzmmzmitc (#*wk 

SfcROfl-^liAb s .2 8 0 fcfcttaa^ftjfcflft 

[0 0 6 4] JilBT^SSnfc^y^HSlmlOSIS 
*lC»ifS*. IN NaOHTpHS 7 (CHUH/fc^, □ 

1:591/1. *©B*fc*:*V»Ttt5X (*52 Ounits) 
BttOU 3 6^ffffl'f>+i^-hb&. SJi& 

fc. EFJ#^ 3 ©^7*? HolDTfcdMHtof £ tt, 7-fe h 
= h >J ;W©B£**» 2 9 ~ 3 0 X©t6fflTJ§fflbT< * 

wft\z-t\i*<f wstt^Baen, *fciejijs^4©^ 
H ©in*»iW» Stt7-thr.hu MMEtfft 3 i~ 

l. musmiit. 

[0 0 6 5] ±&"cnititmi***0ui:m>it'7a 
7-i >~s->r>y— *ffifflLT-E-©75 /aeasBx 
tctzz. E?u#^3T?san5^7 , ^h*©jn*^^ 
*6H6nfc(e*««. *©«^75/8©i-<T*a 

0 , N5M8A> SJll&Tyr-Pro-Phe-Pro-Gly-Pro-I l 
e-His-Asn ©E?!W>Sft'5E#l#^5-?^SnS^7 , ? : - 

**^F©»#^ft*S*shfc«*»tt. «fi£7 
5/K©T^T*tL#T»D, N*ig# SJB£Tyr-Pro- 
Phe-Pro-Gly-Pro-Ile-Pro-Asn ©B3^6/&5E^J## 

[0 0 6 6] E?J#^5:fc«k<^!J#^6T3t;*ft<5£ 
^7^H©, E^J#^3i5<fctfE?Wt4TS;*n5'< 
T'yPjfe&Ott* (%) £. *©#?ifcAbs.noC 

0 0%-?$>-o1t. 



(8) #1¥6-1 2 8 2 8 7 

W 

[0 0 6 7] g-£, J|«fiiltH*t->'J*^7*U- 
MC<}:*S*B£nV|>^574-TR f «£*afc£ H 
5, Rfffl«fi?IJ##5TSSn^7 , 5 1 H^0. 4 6 
TifcD. E?9#56T«Stt*'S7'3 l K#0. 5 9Tfc 
r>fc. 

[0 0 6 8] 3 

[E5>»#5T*Sns^7'?H*»6©ii»»#l 7TT 
g^tvaliaw^y^HT $>£/3-casomorphin7© 
HS] mS^J2T^SnfcE^J#^5T«an5^75 1 
i0 H 5 0 0Mg£lml©affl#l;:iS/&£l*\ 1 N NaOH 
"CpH*7CMlft«, AfrttW???-' t?A 

(S^TftB) S'WFfcftLT. *©BtttS^ 
T*SI5SS(»12. 5units) j&bnU 3 6t:Tiim 6 
*WH>*a"«-M/fc. E*3H7ft. 90t:-C20^ 

V»&©tH«©»»«**nThy?.7.f-fc«U K 
*»t«lC**n*^7*^H*»«l/fc. BW»#5©* 
7*5=- H ©1D*^»^ S «. 7-feh— h'J »©»£#*$ 
3 4~3 6 X0«B"Tr*fflbT< PS 

[0 0 6 9] ±ET#fctt«**SWWl'CfflH&7'D 
x-T !r>-y— £ffifflLT-?-©73 ^iPJSi^ 
^©^75/Kro-r^T^LftT*?), N 
SJg&Tyr-Pro-Phe-Pro-Gly-Pro-I le ©ETW^S 
*^E^J##1 7T«$n5^75 1 H-C*5 5-casomo 
rphin7T*SCi:a««BSn&. E#l#*tl 7Tg£ 
n*fEft©^7'? i FT&-5j3 -casonorpbin7©. E?"J 
##5TSSn-5^7 , ?H^?.©iR* i%) ^-©» 
«i:Ab8.iioK*»t*»^IWMHto9»6*»&i:C 

5. ssi o ox-efcofc. safiwi 
'J*y;V7W-Mt±i»B^nvh^77- ) '-TRf 
mXibfttCZ. R f ®tt0. 7 2-Cftofc. 
[0 0 7 0] j&figil 4 

[^a /5 - Aif-f >©lII*»#fC«t *E?!IS^ 5 43<fctf 
EJU»^6T*Sn*^7'9 1 H©«« ^aj3-*1f-f 
>100mg§10ml ©Sfg*C^«^»$-a-. D— 
*7<-» (^7*y FfBWftD 0. 5mg ($54, 0 
OODDits) &JP^.T3 7'CT?5^ra-f>*3.^-M/ 
40 Tz. SiS^Tg. MlCD-r-»75/'<7 , 9 i y-'t (-> 
^vftfi) £5mg CB1, 0 0 Ounits) SjDt, 3 
6"CT«J1 e^K-f^i^-hbrc. EfSi^T^ 9 
CCT2 0»P B »LTS^S*»S-fr, 6 0 0 0GT 

2 oftnjt<b£iiUT*8ft*i»«. #sn&±g«s 

[0 0 7 1] ±E"eftfcln*»j!Hfc 1 Omg 1 
Tffl^fcOtH»©»BJItfl:jrnvhir57-i*-K:« 
U SaS-ttfc. -t©^©ft^2 2 0nmi;*lt57D 
-^■V-h£B2fcjSf. S2f^bfc7D-?t-h 
50 tfittSftB^S^WbT*©*^*^ FJStttBftb 
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HT8tHl'T<*H» (HftC) £*S3 1~3 2%©K 
HT^mUT<SH^ (H#D) IC*!^ FSfttflS 

»e>nfc. tcT. zn-tMJM F»ftii# (ii#c. 

T. £«&®li$l8UT£;fcft©Ab s. 2 2 OS, * 

co o 7 2] ±tt-vntt&mz%mwi-Q%^?t7n 
7-i y *s->r >d— i tz<d7 s j ke?ij£bk 

^©-r^T^LftTJifetK Tyr-Pro-Phe-Pro-Gly-Pro- 
1 1 e-Hi s-Asn ©E5W> S * E JiJ#*t 5 3 ^ 7 

«/£7S/K©£T#LfcTfcrL Tyr-Pr 
o-Phe-Pro-Gl y-Pr o- 1 1 e-Pro-Asn ©BE5fl;fr f, ^^gg^ij# 

[0 0 7 3] E?J3Hl5*£tfE?iJ#^6Tig£n*& 
^7*?F©. S^^ft0-*if-f>*^©iR$ (SO 
^©#^££Abs.:»olCfctf3#^!Rftfc&a>6 
$0. 9%&±ZS1&1. 4%H$> 

[0 0 7 4] iMWiZl/^lifl^V— 
hfc<tS»g^DTh^77-C-TR f til 
5> RfffittE?J#*f 5Tg3n*^7>F#0. 4 6 
T-*D> E^JS^eT-asnS^T^F^O. 5 9"?& 

[0075] $mm 5 

>©iD*£#lCj;5EWH 7T£ 
Sn*&£J©^7>FT-2& •5j3-casomorphin7CDSI 
«!] ^?Li3-*-tf^>100mg$10ml©^e*fc 

0. 5mg <*«J4, OOOonits) *JqAT3 7'CT5 

5/^7*3^— fcf (y^Ttt© 5mg(fil, OOOu 
nits) tlDVX**/ tfASmg ($52, 5 0 
Ounits) £&JnU 3 6tTftl S^W-O+o.^- 
FLfc. 9 0rT2 0#WiDittLT»$£ 

6 0 0 0 Gt? 2 O^m^SSLTT^S 
BSff. ^etl&±S«$«^JiUTllD*^feiKj8 0 

[0 0 7 6] ±KT#&iD*#fl?«l 1 0 m g ££ffi09 1 

•vrmzo tm&<D&&m#>? ut htr 77 4 -\z& 

U ^ffl^-a-fc. *©B#©i£fi2 2 0nmKi5tt*7n 
-?^-h«03(C^t. 03IC^Lfc7O-?^-F 

BTj§aJLT<SiI# («#E) tijl«|3 4~3 5%©«6 
HTSffltT<iH» (H#F) ic^hftf FStt*iK 

E. Ii#F) fcENRLT, igfi&£&Ui. ft*. H3IC 



(9) #W6 - 1 2 8 2 8 7 

16 

£HT. £*K*BttJMiLTff£«©Abs. 220 
*. *fflifaEiffl(i®«4 ] 07-feh^FUJl'®S (X) £ 
St". 

[0 0 7 7] ±ET»fctt»«*£JM!l-em>fc7*n 
5r>U— LT-?-©7S 7 NBK«>K< 

©£T#L#-?i69> Ty r-P r o-Ph e-P r o-G 1 y-P r o- 1 1 e-P r 

o-Asn ©Ew^fc^EJiJii^ 6T'&$ft^>'<7 , 3 l FT' 
^&s;L.^:;Js^s&;*n&. H»F*>6»snjtft» 

10 fttt. *®*J«75/B©1-*T#L#T*IJ. Tyr-Pr 
o-Phe-Pro-Gly-Pro-Ile ©EJiJ*>£fc-2>E?!l#-f!-l 7T 

[0 0 7 8] BH#*6T*3n*' > l7'9 l H*J: 
DE?>J#^1 7-T'g£nsgE»©^7>FT'*aj3-cas 
omoriphiD7©, Mfl^&JS -#1^ >K2fr*iR$5 

(%) *©5fflitAbs.ii.fc*tt*iHF«3t» 
**»6*»&tJ:5. 4X*i«B0. 7% 

[0 0 7 9] ^fiS0U 1 tH*KS/'J*^7 , V- 

5, HJ&fll 2 i HttiCEJfflre 6 TSSttS'W K# 
0. 5 9T»*5. &nflKCSEH««l 7T«$ 

tl-5gE»©'<y5 1 F-t?ab'S.^-casoiiioriphin7*iO. 7 2 

[0 0 8 0] HiSg!l 6 

E?'J##3Tg$n^^7 , 5 1 F©-&Ji«aiT©* 
STffofc. rUSR©Boc(7 r F + x*^rjl')-Asn-^ 
J!l(fim$0. 5meq/g)0. 2gt45%h'J7J^ 

0ml 5=-a©^7*?-F-&-(SSB SAM T 

WO ©££»©*-?£&■? 2 5»HR«a*TBoe*t 

u>-cfo®L, o%©v-f V7*ntf;n^7 

^U-^T^L-fc. C:©ffiJglC0. 4M Boc-His©v* 
^JV*;VA7S HStSml, 0. 4MH 77"obf;V 
**#y'f 5 F©lgft:^5 1 l'>jSjK5ml SS-&LTK 
^£«}C Anx^fiT 2 IMHWrFlcKJ&S ttfc. 

40 [0081] ±ffiT#^n&^ji§. wfovtrmiv 

{b^?U>/i?^?^^A75 Fii^fKTgfe^tTBo 
c-His-AsD-»lIi$#fc, 5lt«J#±l3i:B«ICLTB 
ocS©^ Boc-75yK©*y7' l J>^Sat)jgU 
TBoc-Val-Tyr (CIj -Bzl)-Pro-Phe-Pro-Gly-Pr 
»-Ile-Hi8-AsD«UI*S*«4j«ftft#fc. 
[0 0 8 2] c©^ais 1 0X®7-y-;P£.£*f* 
7y^fc**2 0ml [CAnT0'CX2^jt«iLT^7 
5<7 ?HS»B*>6aWa*fc. ^©«, 7yft***«BE 
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(10) 



#8!¥6-l 2 8 2 8 7 



17 



18 



L-Tffl^y^K 1 0 Omg£f#fc. Z\tl^ttiy^^7. 
£#SC£&i3©ODS;fr'7AT&£CosiDOsil 5C l8 - 

li» Val : Tyr : Pro : Phe : Gly : He : His : Asn= 1 : 
1:3:1:1:1:1: lH&ofz. SKIIMajlT 



[0 0 8 3] Em&^4~~Rm&m 6-cs$n 

3^7?F©«£fc, E?iJ#^3 T^ns^^F© 
Jg^t|5l«ICLT. miS©Boc-Asn-8fflg(a&$0. 5 
meq/g)0. 2 g fr£> SWtl" SSifttJSft (S^ 

F) ©Bft. (*;nt> «J:cmft»^ 

[0 0 84] 
1*1] 



#^ (mg) 



73 A'Jt) 



3 30 Val:Tyr:Pro:Phe:Gly:Ile:His:Asn=l:l:3:l:l:l:l:l 0.49 

4 40 Val:Tyr:Pro:Phe:Gly:Ile:Asn=l:l:4:l:l:l:l 0.57 

5 28 Tyr:Pro:Phe:Gly:lle:His:Asn=l:3:l:l:l:l:l 0.46 

6 35 Tyr:Pro:Phe:Gly:Ile:Asn=l:4:l:l:l:l 0.59 

7 30 Tyr:Pro:Phe:Gly:Ile:Ala:Asn=l:3:l:l:l:l:l 0.59 

8 22 Tyr:Pro:Phe:Gly:Ile:Arg:Asn=l:3:l:l:l:l:l 0.76 

9 20 Tyr:Pro:Phe:Gly:Ile:Glu:AsD=l:3:l:l:l:l:l 0.54 

10 18 Tyr:Pro:Phe:Gly:Ile:Asn=l:3:l:2:l:l 0.62 

11 20 Tyr:Pro:Phe:Gly:lle:Leu:AsD=l:3:l:l:l:l:l 0.77 

12 35 Val:Tyr:Pro:Phe:Gly:Ile:Ala:Asn=l:l:3:l:l:l:l:l 0.56 

13 25 Val:Tyr:Pro:Phe:Gly:Ile:Arg:Asn=l:l:3:l:l:l:l:l 0.65 

14 25 Val:Tyr:Pro:Phe:Gly:Ile:Glu:Asn=l:l:3:l:l:l:l:l 0.46 

15 27 Val:Tyr:Pro:Phe:Gly:Ile:Asn=l:l:3:l:2:l:l 0.53 

16 22 Val:Tyr:Pro:Phe:Gly:Ile:Leu:Asn=l:l:3:l:l:l:l:l 0.66 
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*»«(NaCl 1 1 8mM, KC1 4. 7 5mM, CaCh 2. 
5 4mM. MgSft 1. 2mM, NaHCft 2 5mM, KE.P0 
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%:Cft 5%) fcfrofc. Z©«fc3fcUT»2»|«l5fcJfc 
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Tyr Pro Phe Pro Gly Pro He Xaa Aan 
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